INTRODUCTION {#sec1-1}
============

Type 2 diabetes is increasing dramatically around the world, including in Iran. The major burden of disease in our country is noncommunicable diseases.\[[@ref1][@ref2]\] Cardiovascular disease (CVD) is a common medical complication of diabetes.\[[@ref3]\] The diabetic patients are at risk of developing macrovascular diseases, particularly CVD.\[[@ref4]\] CVD is responsible for 75%--80% of mortality in diabetic patients.\[[@ref5][@ref6]\] The well-known risk factors for developing CVD are dyslipidemia, high blood pressure (BP), smoking, obesity, diabetes, impaired glucose tolerance, and positive family history of CVD.\[[@ref7]\] Although diabetes alone is a major risk factor for CVD, people with diabetes, particularly Type 2 diabetes, often have hypertension and dyslipidemia, which intensify the risk of developing CVD.\[[@ref8]\] It has been shown that improvement in controlling major risk factors coexisting with diabetes has significant benefits for reducing cardiovascular events.\[[@ref9]\] The optimal control of hypertension in people with diabetes can reduce macro- and micro-vascular complications.\[[@ref10]\] There is evidence that appropriate management of hyperlipidemia in a diabetic patient is even more effective than in normal populat\[[@ref11]\] Large-scale studies show that the use of aspirin, antihypertensive agents, and statins has a great impact on preventing cardiovascular events up to 75%.\[[@ref12][@ref13]\] The aim of diabetes care is achieving a good quality of life and health status such as nondiabetic people.\[[@ref14][@ref15]\] Given that more than 70% of diabetic patients receive routine care at a primary health center, these clinics have a key role in taking care of patients with diabetes.\[[@ref16]\]

This study aimed to compare cardiovascular risk factors and glycemic control in a sample of diabetic patients from the primary care center (Abouzar Clinic \[AC\], Tehran, Iran) who were treated by general practitioners (GPs) with those of patients from the tertiary center (Institute of Endocrinology and Metabolism Diabetes Clinic \[IEMDC\], Tehran, Iran) who were treated by endocrinologists.

METHODS {#sec1-2}
=======

This descriptive cross-sectional study was performed in AC, Tehran, Iran, as the urban primary health care center \[district health center, [Figure 1](#F1){ref-type="fig"}\] and in the IEMDC, Tehran, Iran \[teaching hospital, [Figure 1](#F1){ref-type="fig"}\], a teaching center, as the tertiary center (health services organization in Iran is shown in [Figure 1](#F1){ref-type="fig"}). These two centers are located in areas with the same socioeconomic status. A total of 401 patients were included by convenience sampling. According to the inclusion criteria, 201 cases were from AC and 200 cases from IEMDC chosen consecutively. Inclusion criteria were predefined as follows: Adult cases (age more than 18 years) with Type 2 diabetes. The definition of diabetes was based on the American Diabetes Association (ADA) criteria 2013.\[[@ref17]\] The participant characteristics including age, sex, economic situation, education, and duration of diabetes were collected. The patients' cardiovascular risk factors including lipid profile, systolic and diastolic BP, body mass index (BMI), smoking history, and glycosylated hemoglobin (HbA1c) were also recorded. Reports of diabetes complications including microalbuminuria, macroalbuminuria, retinopathy, cerebrovascular diseases, and peripheral neuropathy were retrieved from medical records. For more accuracy, all variables were obtained from the mean value of the last three measurements. The target cutoff values for control of all risk factors were defined according to the ADA 2013.\[[@ref17]\] Based on these definitions, BP ≤140/80, low-density lipoprotein (LDL) ≤100, triglyceride (TG) ≤150, HbA1c ≤7.0, high-density lipoprotein (HDL) ≥40 in male, and HDL ≥50 in female cases were considered as desirable targets.

![Health system network in Iran](IJPVM-7-113-g001){#F1}

This study was approved by the Ethics Committee of Institute of Endocrinology and Metabolism, Iran University of Medical Sciences, and in accordance with the Helsinki Declaration of 1975, as revised in 2008.

Statistical analysis {#sec2-1}
--------------------

Statistical analysis was performed using SPSS for Windows (Version 18.0. Chicago: SPSS Inc.). Data of continues variables are shown in mean ± standard deviations, and categorical variables are expressed as frequency (percent).

Normality of data was checked using Kolmogorov--Smirnov test, and nonnormal variables were compared using Mann--Whitney U-test. For analysis of normal variables, equality of variances was assessed using Levene\'s test, and Student\'s *t*-test and Chi-square test were used to compare continuous and categorical variable, respectively. *P* \< 0.05 was considered statistically significant in this work.

RESULTS {#sec1-3}
=======

A total of 401 adult patients with Type 2 diabetes were included as follows: 200 (49.9%) patients received care at the AC as a primary care center and 201 (50.1%) at IEMDC as a tertiary center. [Table 1](#T1){ref-type="table"} shows clinical characteristics that included demographic and laboratory findings in two groups of patients. Only 22.7% of patients (23% in AC and 22.4% in IEMDC) had normal BMI. There was a significant difference between cases attending tertiary center and primary center with respect to mean value of the duration of diabetes, diastolic BP, TG, and LDL. Furthermore, statin therapy is significantly more frequent in the tertiary center.

###### 

Demographic characteristics and cardiovascular risk factors in both studied groups
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[Table 2](#T2){ref-type="table"} compares the percentage of patients who reached to optimal control of cardiovascular risk factors according to the ADA goals at both centers.

###### 

Comparison of risk factors controlling between two studied groups
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Diabetes management was not different between two groups. Whereas insulin use was more common in the tertiary center, this difference was not statistically significant \[[Figure 2](#F2){ref-type="fig"}\].

![The methods of treatment for hyperglycemia in both groups](IJPVM-7-113-g004){#F2}

Other health-care measurements included dilated eye examination, albuminuria, and assess the presence of coronary artery disease. Twenty-three percent of patients (24.5% and 21.8% in AC and IEMDC, respectively, *P* = 0.2) did not have an eye examination. Diabetic retinopathy was found in 19.5% of patients (16% in AC and 22.8% in IEMDC, respectively, *P* = 0.1). The prevalence of proliferative diabetic retinopathy was 7.5% in the study population (6% in AC and 9% in IEMDC), and nonproliferative diabetic retinopathy was detected in 12% of them (10% and 14% in AC and IEMDC, respectively).

Nephropathy was not assessed in 15.4% of all patients (20% at AC vs. 11% at IEMDC). The prevalence of albuminuria was 37% in AC and 26.3% in IEMDC (*P* = 0.002). In AC, 32.5% of patients had microalbuminuria and 4.5% had macroalbuminuria in contrast to IEMDC, which 22.8% of participants had microalbuminuria and 3.5% of them had macroalbuminuria.

History of coronary artery disease was not available in 13.2% of patients. Ischemic heart disease was reported in 14.5% of cases (7% vs. 21.8% in AC vs. IEMDC, respectively, *P* \< 0.001).

DISCUSSION {#sec1-4}
==========

In this study, it was noted that patients who were managed in AC had longer durations of diabetes and were older than those cases in the tertiary centers. Controlling HbA1c in both centers had been the weakest among cardiovascular risk factors. In agreement with our results, another study from Iran found that 75% of their cases had HbA1c higher than the target.\[[@ref18]\] The second most common risk factor was high LDL, which was significantly higher than the target in patients at the AC. This finding was also reported by other studies;\[[@ref19]\] however, the result of this study was better than the reports of NHANES III, that 15.4% had LDL values less than 100 mg/dl.\[[@ref20]\] The patients of the AC used less statins than the patients of the IEMDC. This finding suggests that most of the GPs are unfamiliar with statin therapy. Both centers' plans are efficient in managing hypertension; however, the primary center is more successful than tertiary center in achieving diastolic BP goal. The reason behind this finding can be due to the fact that patient referred to the tertiary centers has more advanced disease. In addition, the longer interval between visits in the tertiary center may be the other explanation of this finding. This is in agreement with other studies,\[[@ref21][@ref22]\] while they have reported more success in controlling hypertension in their cases. It is noteworthy that the optimal cutoff point for control of hypertension in the current study was lower than the same study (140/80 vs. 140/90).\[[@ref23]\] The prevalence of overweight and obesity was not significantly different between the two centers, and only about one-quarter of patients had normal weight. This finding was consistent with other studies.\[[@ref24]\] The prevalence of low HDL-cholesterol levels was similar among participant in both primary and tertiary centers. Indeed, this condition was less common in the current study as compared to most studies.\[[@ref19][@ref20]\] However, there are other important determinants of HDL-cholesterol level, such as sex, genetic background, smoking, nutritional status, medication, and physical activity.\[[@ref25]\] The other two reasons for our finding could be that: (a) most participants in our study were female, and (b) the number of cases who smoked was very low. Less than 10% of patients in this study were smokers, whereas smoking was a highly frequent factor in other studies.\[[@ref21][@ref26]\] Overall, although target achievement was low at both centers, the frequency of patients admitted to the primary health center who had achieved guideline goals did not differ significantly with those of the tertiary center, with the exception of the lipid control. This result suggests that the educational programs on controlling cardiovascular risk factors in diabetic patients for GPs in the primary health centers could improve the implementation of guidelines and outcomes. One limitation of the current study is that information about the levels of education and income as probable important factors was not available.

CONCLUSIONS {#sec1-5}
===========

Since most patients with diabetes take the services in the primary health-care center, it is important to improve diabetes care in these sites. It is recommended that continuous systematic training programs on the international guidelines and targets of risk factor control be offered to GPs because they are the first to encounter the patient and can play an important role in patient health management. In addition, although both centers have a failure in target achievement in some risk factors, the inability of primary care center in controlling hyperlipidemia in comparison with the tertiary center is a serious warning to improve GPs knowledge about lipid guideline.
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